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Abstract 
 
Recent technological advancements have created a demand for higher employability skills for engineering graduates. In 
response to these needs, engineering programmes offered in both local and foreign universities are now shifting its focus from the 
traditional content and time-based method into student-centred and outcome-based method which requires detailed and rigorous 
assessments of learning outcomes. These learning outcomes are mapped to the university’s graduate capabilities which can be 
assessed both qualitatively and quantitatively. This paper presents the quantitative measurement of the students Taylor’s 
Graduate Capabilities (TGC) by the time of graduation. An End-of-Semester Assessment Tool (ESAT) was developed and used 
to perform Learning Outcomes (LO) and Programme Outcomes (PO) assessments in the module level. These LOs were mapped 
to the POs and POs were mapped to TGCs. A key performance indicator (KPI) was set as reference of the attainment level. At 
end of every semester, LO and PO attainments were used by lecturers to do module analysis of the previous and current semester 
results to determine the impact of CQI implementation and hence, specify the gains, and gaps in the module delivery to prepare 
the next CQI plan. Gathered results from all modules were then integrated into the database system to generate the students PO 
attainments, and hence the TGC attainments. The results can be used by the management to address the gaps and concerns on 
curriculum, module delivery, and support services provided by the school to enhance the students learning experience and 
achieve the desired graduate capabilities upon graduation. 
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1. Introduction 
 
A major characteristic of present knowledge-based economies is that workers need to possess a diverse range of 
generic attributes or skills among which is the ability to work flexibly as an individual and in team environments, 
ability to adapt to change, and ability to work creatively, among others (Hager and Holland, 2006). These attributes 
are generally called graduate capabilities. Gail, Bowden and Watters (1999) describe graduate capabilities as 
integration of both know-how and knowledge-of and extending to personal qualities and aptitudes used 
appropriately in facing both personal endeavors and new challenges in the workplace. It can be observed when 
person showed confidence in his ability to: 
 
x take effective, decisive, and appropriate action; 
x explain what they are about;  
x live and work effectively with others; and 
x continue to learn from his experiences as individual and with others, in a diverse and changing society 
(Stephenson, 1992). 
 
Studies conducted by Zaharim, et.al (2009); Abdullah, et.al (2009); Martin, et.al (2007) and Ferkas (2005) about 
the employers expectations on engineering graduate can be summed up to three general attributes – knowledge, 
skills, and attitude from which engineering education should focus. Responding to this challenge of producing job-
ready graduates, established Institutions of Higher Learning (IHLs) are now embedding graduate capabilities in the 
curriculum to prepare students for success in their respective careers. In particular, Taylor’s University in 2007, 
launched its Taylor’s Graduate Capabilities (TGC) to meet the challenge of globalization and need of highly 
employable graduates (Taylor’s Times, 2012). Fig. 1 shows the 8 TGC’s implemented by the university across all 
schools. 
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Source: http://www.taylors.edu.my/en/college/about_taylors/graduate_capabilities 
 
Fig. 1. 8 Taylor’s Graduate Capabilities 
 
Guided by the university’s core purpose, mission, TGCs, and the 2012 Engineering Accreditation Council (EAC) 
Manual, the School of Engineering (SOE) crafted its own set of twelve (12) discipline-specific POs anchored in the 
concept of Outcome Based Education (OBE) for Engineering programmes. In OBE, the focus is on what the 
students are expected to know and be able to do by the time of graduation (Spady, 1994). The set of POs specifically 
emphasizes on the following attributes: 
 
x engineering knowledge 
x problem analysis, design/development of solutions 
x investigation 
x modern tool usage 
x the engineer and society 
x environment and sustainability 
x ethics 
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x communication 
x individual and teamwork 
x lifelong learning, and  
x project management and finance (EAC Manual, 2012).  
 
By the time of graduation, each student is expected to attain all of these attributes based on defined KPI and 
hence the TGCs. 
 
2.  TGC Assessments Methodology 
 
Universities offering engineering degree programmes are now required by the Engineering Accreditation 
Council (EAC) to implement OBE as a requirement for accreditation. Taylor’s University in particular fully 
supports and implements OBE in its engineering programmes. Based on EAC Manual (2012) and TGC, the School 
of Engineering crafted its own PEOs and POs to do OBE assessments and CQI implementation in its engineering 
programmes. The university’s OBE process flow model shown in Fig. 2 (Namasivayam, et.al., 2013). 
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Fig. 2. Taylor’s University OBE Process Flow Model 
 
In the LO loop, module coordinator monitors and controls the assessments of the module. The weighted 
assessments are mapped to the LOs and LOs are mapped to the POs. At end of semester, academic staff performs 
the required assessments through End-of-Semester Assessment Tool (ESAT). ESAT result is then used to critically 
evaluate the module LO and PO attainments based on pre-defined KPI to identify the gains and gaps of CQI 
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Data Analysis & 
Reporting 
• CQI Plan is discussed with 
Head of Department for 
provisional approval 
 
Action Planning 
• CQI plan is then discussed 
with other academic staff for 
feedback and review 
 
Implementation 
• Approved CQI plan is 
implemented 
Data Collection 
• LO and PO attainment is 
calculated using ESAT 
implementation. A CQI plan is then prepared to further improve the module delivery, hence closing the loop on a 
semester basis. The whole CQI process in the module level is shown in Fig. 3 (Namsivayam, et.al., 2013). 
 
 
                               
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. The CQI Process 
 
In the TGC loop, all modules ESAT results were stored in the database system to generate the programme level 
TGC attainments. For each student, TGC is mapped to PO to generate the individual TGC attainments. End of 
semester TGC attainments result can be generated by the programme director to critically evaluate the semester and 
aggregate performance of students, thus identifying gains and gaps or insufficiency in running the programme. CQI 
plan is then prepared to further improve the programme, thus closing the loop on an annual basis and upon 
graduation of the cohort. 
 
In the PEO loop, qualitative assessment through stakeholders’ survey is in place to quantify the PEO attainments 
3 to 5 years after graduation. A CQI plan is then prepared based on attainments result, thus closing the loop. 
 
3.  Students TGC Assessment 
 
A quantitative method of TGC assessment starts in the module level through the LO and PO assessments using 
ESAT. In ESAT, the POs are mapped to the LOs and LOs are mapped to the assessment components. Table 1 shows 
the screenshot of the LO – PO mapping where each LO can be mapped to one more POs depending on the scope of 
each LO. Equal PO emphasis was used to simplify the assessments since weightage are provided in the assessment 
components. 
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Table 1.  Module LO – PO Mapping 
 
 
The assessment components are then laid out with weighted marks based on the Scheme of Work (SOW) 
prepared by each lecturer in their respective modules. A screenshot of assessments - LO mapping with weighted 
emphasis is shown in Table 2. 
 
Table 2. Assessments – LO Mapping 
 
 
As each assessment component need not be based on 100 marks since ESAT automatically normalized it to 100. 
Students’ marks are then entered to establish the PO attainments for the individual students. A screenshot of the 
actual students’ marks is shown in Table 3. 
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Table 3. Students Actual Raw Marks 
 
 
ESAT results from all modules are then stored in the database system to generate the individual students and 
cohort’s TGC attainments based on the PO - TGC mapping shown in Table 4. 
 
Table 4. PO - TGC mapping 
  
 
It can be observed in Table 4 that programme specific POs are appropriately mapped to each TGCs. Figure 4 
shows the screenshot of ESAT database system for TGC assessment. 
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Fig. 4. Programme Level PO Assessments 
 
In the programme level, ESAT is a comprehensive database system that can provide students TGC attainments at 
any given assessment period. This will enable the programme directors to monitor each student’s performance and 
implement CQI action plan to improve performance. As can be seen in Fig. 4, a click on a particular student would 
generate his TGC attainments. A screenshot of TGC attainments result for a particulate student is shown in Figure 5. 
 
 
 
Fig. 5. Student’s TGC Attainments Result 
 
Fig. 5 provides two types of generated output for the student’s TGC attainments. In blue is the attainments based 
on the number of subjects achieving KPI while that in red is the attainments based on the total average TGC marks 
of the student. These results will provide the programme directors vital information on how the student performed 
on a subject basis. Student’s inability to achieve KPI will be a subject of critical evaluation to prepare a CQI plan 
and its immediate implementation. It also can be noticed from the results that the student achieved all the TGCs 
based on a defined KPI of 60%. A TGC is said to be attained if the student achieved at least 60% of the assessment 
mark related to that TGC. 
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The cohort’s TGC attainments can also be generated in similar manner. Fig. 6 shows the screenshot of ESAT 
programme level assessment of cohort’s TGC attainments and Fig. 7 shows its detail. 
 
 
 
Fig. 6. Programme Level Cohorts TGC Assessment System 
 
It can be observed from Fig. 7 that all TGCs were attained by the cohort based on 60% KPI. A TGC is 
considered attained if at least 60% of the students achieved 60% of the total average marks related to that TGC. 
 
 
 
Fig. 7. Cohort’s TGC Attainments Result 
 
The sample results presented thus far can be duplicated for all students and their cohort and for all programmes 
at any required assessment period.  
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4.  Conclusion 
 
This paper presented the quantitative measurement of the students TGC attainments result in the school of 
engineering. Results can be generated for each student and the cohorts as well at any given assessment period and 
until upon graduation. Critical evaluation of these results will reveal a lot of information on the strength and 
weaknesses of the quality of teaching and students learning experience through the years. Gaps and insufficiencies 
such as weakness in curriculum, concerns on module delivery, insufficient facilities, staff capabilities, and teacher-
student relationships among others are major contributory factors of students’ inability to attain the POs and TGCs 
target KPI. With this in place, CQI action plan and its implementation can be done immediately to enhance the 
quality teaching and the students learning experience, thus providing them the kind and quality of education they 
rightfully deserve.  
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